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spe-1 strain on Vogel's minimal medium. of this allele.
A very large number of revertants appeared, owing to the revertibility We picked 26 of them to minimal medium, thereby maintaining selection. We then streaked the conidia on minimal medium and picked single conidial isolates for two serial generations, each time maintaining the isolates on minimal medium.
The final isolates were plated on spermidine-containing medium as a test for the persistence of parental nuclei among the conidial population.
Fourteen of the 26 cultures retained spe-1 nuclei. This outcome was not wholly surprising, because selection on minimal medium is for prototrophic conidial colonies, not necessarily homokaryotic ones.
Moreover, the ratios of heterokaryotic and homokaryotic (revertant) conidia might be expected to remain balanced in many cases, owing to the selection of a heterokaryotic conidium each time (nuclear ratios ranging from 1:2 to 2:l in bi-and trinucleate conidia).
Nevertheless, more pure cultures might have been expected at this stage, and we therefore investigated the heterokaryotic cultures in detail.
The remarkable fact was that of the 14 impure cultures, 10 were impossible to purify, or yielded homokaryotic revertants that were exceedingly weak, even on supplemented medium. Conidia of many of the heterokaryons, when plated on such media, yielded distinctive germlings that failed to grow further. Thus the tendency to select heterokaryons had been enforced by the fact that both the spe-2 and the revertant homokaryons could not grow, or grow well, on minimal medium.
The results suggested that reversion of the spe-1 mutation to partial or complete restoration of ornithine decarboxylase might be associated with the simultaneous loss of an indispensable function.
Because the reversion event allowed the heterokaryon to grow we11 on minimal medium, the revertant homokaryon's weakness or lethality was not due to the incompleteness of the return to wild type catalytic function.
To determine whether the "lethal" event and the reversion event were at the same locus (a test for the location of the latter at the spe-1 locus came later), the standard rationale was applied: all isolates (heterokaryotic and homokaryotic) were mated to a spe-2 strain of the opposite mating type. All of the purified prototropic homokaryons, as expected, gave viable, prototrophic ascospores. However, so did all of the heterokaryotic cultures.
This meant that the revertant nuclei of all heterokaryons contained two mutations, one the reversion to spe-1 + , the other a lethal or semilethal mutation elsewhere in the genome. The latter was lost during recombination in the cross.
(Some of the distinctive germlings were seen among the progeny, assuring us that the lethals were bonafide, nuclear mutations.) In most, but not all cases, the two mutations were unlinked.
Of what interest is this story? There are two major points to be made. First, the ultraviolet irradiation used to induce the revertants was mild, calibrated for about 50% or less killing of wild type conidia. The appearance of a very large proportion of multiply mutant nuclei was wholly unexpected, and might be accounted for by peculiarities of the spe-1 phenotype.
(It would not be unreasonable to find that a polyamine deficiency, hard to satisfy even in supplemented medium, might be unusually susceptible to DNA damage.) Nevertheless, to the extent that multiple mutation might be seen in reversion of other mutants, our experience underscores the need for a backcross to the mutant in question in order to shed the additional mutational events.
